7 Jan

1 : Form Approved O‘\
CUMENTATION PAGE OMS No 07040188
A 1 1 PALON 3 MUMBIEG 12 Av@73GE ' AOur 2T PWONWE NUUAING tAE UME *Cf By @w PG NI LTINS M8° " 77 X131 70 3470 wWources
INOIGUINQG NG 7EvIew AL TIE (THECHION OF “ATOrMATION  YENG (OMMENT) 7€QIr0ING 1Hs DUIGen ML ate r 4ny [1rer ne-d oY by
\ \ ceguLiIng (R Duiden <2 ANMRQION “Esaauane SeraLes, DireCIOraE FOr MDAt Gn J0e s ant "D(\:‘ A PR AN L] 2V
\\“‘\\m\m\m\\‘“m“m\“\\mm 01 4ng 1o 17m Dthie OF Mar agement 4nG 3uTger FADErwors Reguction Provect (7040188 ware ngicn [< SO
‘ 2. REPORT DATE 3. REPORT TYPE AND DATES COVERED
June 14, 1993 Quarterly 3/15/93-6/14/93
'm
4. TITLE AND SUBTITLE §. FUNDING NUMBERS
n Optoelectronic Graphics Display Processor N00014-93-1-0419
6. AUTHOR(S})
Vincent P. Heuring l l C
ELECTE
7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) BJmm TION
University of Colorado at Boulder
Optoelectronic Computing Systems Center and
Department of Electrical and Computer Engineering
Campus Box 425
Boulder, CO 80305-0425
9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSORING - MONITORING
Office of Naval Research AGENCY REPORT NUMBER
Code 1511B: KI1J
Ballston Tower One

800 North Quincy Street
Arlington, VA 22217-5660

11. SUPPLEMENTARY NOTES

12b. OISTRIBUTION CODE

12a. DISTRIBUTION/ AVAILABILITY STATEMENT
Approved for public release; distribution unlimited.

13. ABSTRACLT (Maximum 200 words)
The first three months of this grant period have seen significant progress toward

A one bit optoelectronic counter has been constructed as a
he counter runs at 305 Mz, and

the project goals. '
prototypical of an optoelectronic control unit.
provided us much information on the timing and synchronization of such processors.
We are beginning our work on developing or acquiring the optoelectronic integrated

circuits and holographic optical elements that are necessary to the development of
We have also begun work on a

the optoelectronic graphic display processor, OGDP

CAD system for designing and constructing such processors.
begun with development of algorithms for computint bit error rate in these systems.
i »

We are also in the midst of developing the logical architecture for the OGDP

The CAD efforts have

N ﬁ%f

01
|

=
‘:’éEEE ¢ i

.
CV)==== including control unit and front end processor design.

==
T §\- )

S R A 3 TN .
m _—— 4 s g

=== P
Q)=

e 14. SUBIECT TERMS 15. NUMBER OF PAGES

16. PRICE CODE
17. SECURITY CLASSIFICATION ] 18 SECURITY CLASSIFICATION | 19. SECURITY CLASSIFICATION | 20. LIMITATION OF ABSTRACT
OF REPORT OF THIS PAGE OF ASSTRACT
Standarc Form 298 (Rev 2.89)
B-omcnmed Dy SNSSIE 38 %
298102

NalN 7 5 40’ ‘80‘5500
e e -




An Optoelectronic Graphics Display Processor - OGDP

Vincent P, Heuring
June 14, 1993

Finite State Control Unit

A one-bit optoelectronic counter has been constructed and operated as prototypical of an optoelec-
tronic control unit for controlling the optoelectronic graphics display processor, OGDP. This counter was
built from optoelectronic NOR gates constructed from discrete components, and employed holographic
optical elements for interconnection, as the final version of the OGDP control unit will. The NOR gates
had rise and fall times of 150 and 200 ps respectively, fanout of 5, and gate latencies of .96 ns. Two syn-
chronization mechanisms were used, gate-and-strobe, and time of flight. The counter employing the
former synchronization mechanism ran at 120 MHz, and the latter ran at 305 MHz. This latter speed is
very close to the calculated theoretical maximum, and is limited by the physical geometry of the system.
A technical report describing the experiments above will be available at the end of the next reporting
period.

OEICs

We are at the beginnings of our efferts t¢ acquire or {abricatc opioelectronic integrated circuits,
OEICs. We are attacking this problem on several fronts, as we view it as being perhaps the central prob-
lem to be solved in developing an OGDP. We are discussing our requirements with personnel at
Honeywell’s Systems and Research Center in Bloomington MN. We are also exploring the possibility of
having small prototypes fabricated by personnel here in the Optoelectronic Computing Systems Center.
And last, we are studying the possibility of fabricating our own prototype devices using the MOSIS fabri-
cation facilities.

Holographic Optical Elements

Several small holograms have been prepared by the OCS Center here, and were used in the one-bit
counter described below. The Center has an active effort to fabricate HOEs, and we should be the
beneficiaries of this work. In addition, we are participating in research to quantify the optical efficiency of
HOEs prepared in various ways.

CAD System

The system we propose to design and construct is quite complex, both to visualize and to imple-
ment. We are constructing CAD tools to simplify both of these activities. The estimation of bit error rate
as a function of detector and emitter characteristics and HOE propenties is central to the CAD system. We
have an active effort in this area, and will report preliminary results at the end of the next reporting
period. We have also begun an effort 10 provide animated views of prospective machine architectures,

Algorithms

A technical report describing the graphics display processor architecture is being prepared. The
report describes the instruction set of the processor, as well as the design of its control unit, and the inter-
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